SUMMARY A modification of Smith's method is described for deriving recurrence risks for multifactorial conditions when parents are related. Using cleft palate as an example, the possible increased risks caused by consanguinity are discussed. Smith (1971) described a method for deriving the recurrence risk of conditions with multifactorial inheritance in non-consanguineous families. In our paper the method is extended to those cases in which the parents are related.
Smith (1971) described a method for deriving the recurrence risk of conditions with multifactorial inheritance in non-consanguineous families. In our paper the method is extended to those cases in which the parents are related.
Some results are presented of specific examples in order to give some idea of the increased risk caused by consanguinity in some of the simple cases likely to be met in genetic counselling.
Methods
The multifactorial model assumes an underlying continuous liability to a disease, the liability being the sum of many genetic and environmental effects, and thus being normally distributed. The disease becomes manifest if an individual's liability exceeds a critical threshold level (Falconer, 1965) .
This model has only two parameters, namely the population frequency (I) and the heritability of liability (h2) which is the ratio of the genetic variance (supposed to be entirely additive) to the total phenotypic variance. Wright (1951) (Falconer, 1960 The relative increase in risk, K (ratio of the risk when F > 0 to the risk when F = 0), is represented for all these cases in Fig. 1 Figure 1 shows that the relative increase may be somewhat different depending on the type of relative affected. In the case of sibs, the relative increase diminishes as the number of affected sibs rises, but, of course, the risk itself increases. This is because children are always related to both parents and the increase of risk is the result only of the increased variance. The more sibs affected the greater the genotypic values of the parents and the smaller the effect of inbreeding. (At a 50% risk there would be no further increase; when the risk exceeds 50% the effect of inbreeding would be to decrease the risk.)
When affected relatives are on one side of the pedigree, paternal uncle for example, the fact that he is also related to the mother leads to a higher relative increase as in the case of sibs and this increase rises with the number of such affected relatives.
The highest relative increase is obtained when a relative who is on the pathway of relationship between the parents is affected. This case is illustrated by the paternal grandfather when the coefficient of inbreeding does not exceed 1/16 (afterwards he becomes a common ancestor) (Fig. 1 ).
An example of maximal risk is given by the pedigrees in Fig. 2 (1972) has been simplified; in particular it does not take account of any severity-age class, and assumes that heritability of liability is the same for both sexes. 
